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As the results indicate, the contact stresses 
measured for the control liners were higher than those 
measured for WIAM- treated liners. Based on the contact 
stress values obtained from the other WIAM liners, it is 
believed that the contact stress in WIAM liners with 2 6 
mm inner diameter and 49 mm outer diameter will be 
between 17 and 26 MPa. As discussed above, contact 
stress can be reduced by decreasing the modulus of 
elasticity* 

Still further embodiments are within the following 

claims . 



What is claimed is: 
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1. A hip joint prosthesis comprising a load 
bearing portion and a mating portion that define a cavity 
and a head articulated to provide motion such that is 
about 60° or more, wherein at least one of the bearing 

5 portion and the mating portion comprises radiation 

treated ultra high molecular weight polyethylene polymer 
having substantially no detectable free radicals, wherein 
the head cross- section is greater than about 3 5 mm, and 
where the thickness of said polymer is about 1 mm to 
10 about 5 mm. 

2. The prosthesis of claim 1 wherein is about 
60° to about 90° . 

3 . The prosthes\s of claim 1 wherein is about 
60° to about 70° . 




15 4 . The prosthesis Hof claim 1 wherein the head 

cross -section is between abctfbit 3 5 mm and about 40 mm. 

5. The pros the s i &vof NclVim 1 wherein the head 
cross-section is about 40 mhw^fcV about 70 mm. 

6. A hip joint prosthesis comprising a load 

20 bearing portion and a mating por&ion that define a cavity 
and a head articulated to provide\motion, wherein at 
least one of the bearing portion and the mating portion 
comprises radiation treated ultra nigh molecular weight 
polyethylene polymer having substantially no detectable 

25 free radicals and wherein the head cross-section is 

between about 20 mm to about 35 mm and the thickness of 
said polymer is about 1 mm to about 5\mm. 
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7. The pi^sthesis of claim 1 or claim 6 wherein 
the thickness of tP\e polymer is greater than about 2 mm 
to about 4 mm. 

8 . The prosthesis of claim 1 or claim 6 wherein 
5 the thickness is about \3 mm. 

9. The prostheses of claim 1 or claim 6 wherein 
the thickness is about 1 \pxa to about 2 mm. 

10. The prosthee<s\ of claim 1 or claim 6 wherein 
the bearing portion had a rim chamfer, wherein the 

10 chamfer angle e c is substantially equal to e^. 

11. The prostheses ofi jc\aim 1 or claim 6 wherein 
the polymer has a storage\mod\^u^of about 850 MPa or 
less . 

12 . The prosthesis of cVain} 1 or claim 6 wherein 
15 the contact stress is less than kbout 10 MPa. 

13 . The prosthesis of claVm 1 or claim 6 wherein 
the cavity depth is about 16 mm onmore. 

.14. The prosthesis of clairA 1 or claim 6 wherein 
the bearing portion defines a sphere^ segment cavity and 
20 said mating portion is a ball head. 



15. The prosthesis of claim ]\4 wherein the sphere 
segment is a hemisphere. 



16. The prosthesis of claim 141 wherein the sphere 
segment defines less than a hemisphere lin all directions 
25 of motion. I 
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17, The prosthesis of claim 14 wherein the sphere 
segment defines less than a hemisphere in a selected 
direction of motion^ and a hemisphere in another direction 
of motion. 



5 18. The prosthesis of claim 14 wherein the 

bearing portion comprises said polymer and the mating 
portion comprises metal\or ceramic. 

19. The prosthesis of claim 14 wherein the mating 
portion comprises a prosthetic ball member attached to 
10 the femur. 



20. The prosthesis 
portion comprises a shell co^e 
ball. 



claim 14 wherein the mating 
ing an existing femoral 



comprising a load 
:ip«a that defines a 



21 . A hip joint p N 

15 bearing portion and a mating, po 

cavity and a head articulated to\pxWide motion, wherein 
at least one of the bearing portion \and the mating 
portion comprises radiation treated tiltra high molecular 
weight polyethylene having substantially no detectable 

20 free radicals and the thickness of \:he polymer is about 1 
mm to about 2 mm. 



22. The prosthesis of claim 21 wherein the head 
cross-section is about 40 mm to about\70 mm. 

23. The prosthesis of claim 231 wherein the head 
25 cross -section is about 20 mm to about 3 5 mm. 



24. A hip joint prosthesis comprising a load 
bearing portion and a mating portion that define a cavity 
and a head articulated to provide motions wherein at 
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least one of tha bearing portion and the mating portion 
comprises radiation treated ultra high molecular weight 
polyethylene polwier having substantially no detectable 
free radicals and yherein fc he head cross- section is 
greater than about B5 mm. 

25. The prosthesis of claim 24 wherein the head 
size is about 35 mm to\ about 70 mm. 



26. A hip joint \prosthesis system comprising: 

(a) a load beariiA portion and a mating portion 
10 that define a cavity and \head articulated to provide 

motion wherein at legist oft4\>f said bearing portion and 
mating portion comprises rtAdr&tion treated ultra high 
molecular weight polyethylene Aand 

(b) an attachmen^^ys^etm for attaching said 
15 bearing portion to a patient , vsa\d attachment system 

comprising bone cement, a metaJ^ snell, or a combination 
of bone cement and metal shell, 

wherein the head cross-sect ion (HS) satisfies: 



HS = SS - 2T r - 2T S 



2 TV 



20 where 



mm, 



SS is pelvic socket size, 
T c is bone cement thickness] 



which is 0 to about 6 



T s is shell thickness, which \is 0 to about 5 mm, 
25 T L is polymer thickness which\ is about 1 mm to 

about 5 mm, and 

when HS is greater than about \35 mm, is about 

60° or greater. 



27. The system of claim 26 whebrein HS is about 28 
30 mm or more when SS is about 44 mm or less. 
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28. ThA system of claim 26 wherein HS is about 
32 mm or more when SS is about 43 mm or more. 

29. The system of claim 26 wherein HS is about 
45 mm or more when SS is about 55 mm or more. 

5 30. The system of claim 26 wherein T c is about 

3 mm. 

31. The syst^em^pf claim 26 wherein T s is about 

3.5 mm . 

32. The meth 
10 3 to about 4 mm. 



3 mm . 




im 26 wherein T L is about 



33 . The method 



6 wherein T L is about 



34. The method of claiVn 26 wherein T L is about 1 
to about 2 mm. 

15 35. A kit comprising a j^rosthesis system 

described in claim 26. 

36. A method of implanting a hip joint 
prosthesis, comprising determining \socket size, and 
implanting a prosthesis described in claim 26. 



a 1 



